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Impurities emitted from the surfaces of in-vessel 
components due to plasma wall interaction redeposit on 
themselves. Consequently the surfaces are covered with 
mixtures of all elements from the in-vessel components. 
Such deposition-dominant areas have been observed in 
many tokamaks. Due to the deposition, the surface layers of 
the vessel wall materials are largely modified with respect 
to chemical composition and microstructure. Moreover the 
modification may change the physical properties of 
materials, especially hydrogen retention properties, and 
have a strong impact on hydrogen recycling under long 
pulse operation, which is a key issue of LHD. 
We analyzed chemical and physical properties of 
re-deposited materials in TRIAM-lM under long pulse 
operation by using the collector probe system, which was 
installed by this project. This year we mainly focused on the 
studies of a formation mechanism of the deposits and the 
influence on the hydrogen retention. 
As we have already reported, major metallic 
element of the deposit formed in TRIAM-lM was Mo 
originated from the limiter and divertor plates. Elements of 
the original vacuum vessel surface, Fe, Cr, and Ni, were not 
detected. This indicates that majority of the inner surface of 
the vacuum vessel has been covered by deposited Mo. The 
deposit had very defective structure; crystal grains size was 
about 1 nm and their crystal structure was not normal bee 
but fcc-like 
In order to know the role of 0 and H for the 
formation of such defective deposits, vacuum deposition 
experiments were carried out in various atmosphere. 
Depositions formed in high vacuum and in H atmosphere 
have bee crystalline of 3-1 Onm in diameter even if partial 
pressure is quite high. This means H has not strong 
influence on structure of the depositions. Depositions 
formed in 0 atmosphere, on the other hand, especially in 
case of P02=5x10-3Pa, have structure similar to the deposit 
in TRIAM, namely fcc-like structure and very fine grain of 
about lnm. Moreover grain growth occurs at the same 
temperature range (973K) as that formed in TRIAM-lM. 
These results indicate that 0 atoms play an essential role for 
formation of the defective deposition. 
Fig. 1 shows thermal desorption spectra of D2 
(m/e=4) and D20 (m/e=20) obtained from the D ion 
Irradiated deposits formed in 0 atmosphere. Data for 
normal Mo and SS304 are also plotted in the figure for 
comparison. It is remarkable that retention of implanted D 
in deposited Mo is much higher and much stronger than 
222 
normal Mo. For deposited Mo, two large desorption peaks 
of D2 at around 550K and 720K are distinguished but only 
small peaks at around 530K for normal Mo. In case ofD20, 
large desorption occurred only for deposited Mo. At least 
four peaks exist above 450K. Desorption still occurs even at 
900K. 
For ion dose of 3xl021 ions/m2 the total amount of 
the desorbed D as DH and D2, DHO and D20 molecules, 
only 2.2% of implanted D is retained in normal Mo, but 
31% is retained in the deposited Mo. It is also important 
that 6.6% of implanted D is desorbed as water (DHO or 
D20). This supports the interpretation that large amount of 
0 are involved in the Mo deposited in 0 atmosphere. Due 
to its defective structure and involved 0, the metallic 
deposition must trap large amount of H strongly. 
Present results indicate that continuous formation of 
the defective deposits under long duration discharge 
provide unsaturable strong wall pumping. According to the 
SEM observation of TRIAM deposits, on the other hand, 
blistering and exfoliation of the deposited layer occurred 
during long pulse operation. This may lead to the 
intermittent abnormal out-gassing. It is considered that the 
"breathing" phenomena of wall pumping of TRIAM-lM 
during long discharge may be explained by the deposition 
and exfoliation of the impurity deposits. Detail of the 
mechanism is under discussion. 
Fig. 1 Thermal desorption spectra of D2 (rn!e=4) and D20 
(m/e=20) from the D implanted Mo deposit formed 
in 0 atmosphere, bulk Mo and SS304. (6keV-D3+ 
ions, 3xl021 D/m2, room temperature) 
